In the title molecule, C 12 H 13 FN 2 O 3 , the central pyrrole ring makes a dihedral angle of 9.2 (3) with the ethoxy carbonyl moiety whereas the fluorophenyl ring is rotated by 67.6 (2) from the pyrrole ring. Supramolecular aggregation is due to off-centric -stacking interactions involving screw-related pairs of molecules, which are further connected by N-HÁ Á ÁO and C-HÁ Á ÁO interactions, forming a sinusoidal pattern along the [001] direction on the bc plane. Three-dimensional Hirshfeld surface analysis and two-dimensional fingerprint plots confirm the contributions of these interactions.
Chemical context
Pyrrole, an electron-rich five-membered unsaturated ring, and its derivatives are widely used as intermediates in the synthesis of organic compounds, medicines, pharmaceuticals, agrochemicals, perfumes etc. Its derivatives possess a broad spectrum of biological activities. Substitution by a halogen (Cl, Br, F, I) is known to increase the activities of drug molecules and this group of molecules interact with receptors via halogen bonding. Organofluorine compounds display a variety of pharmacological and agro-chemical properties. Specific halogen-bonding interactions are responsible for the supramolecular architecture in halogen-substituted heterocycles. Bearing in mind the importance of pyrrole and the role of halogens, we have synthesized a series of halogen-substituted pyrrole derivatives. Bromo and methoxy derivatives of the title molecule have been reported earlier (Patel et al., 2012 (Patel et al., , 2013 . As a continuation of these studies, the title molecule, with fluorine as one of the substituents, was synthesized and characterized crystallographically and by Hirshfeld surface analysis.
Structural commentary
In the title compound, Fig. 1 , the F atom is displaced by 0.014 (3) Å from the phenyl ring, facilitating it in to take part in a number of intermolecular interactions. The heterocyclic five-membered pyrrole ring is essentially planar with a maximum displacement of 0.022 (4) Å for atom C3 from its mean plane. The fluorophenyl ring forms a dihedral angle of 67.6 (2) whereas the mean plane of ethoxy carbonyl tail is inclined at 9.2 (3) to the central pyrrole ring. The terminal ethoxy carbonyl chain adopts a zigzag extended conformation, as is usually observed in analogous derivatives, with the carbonyl oxygen atom O19 on the same side as the methyl carbon atom C17 [C17-O16-C15-O19 = 5.0 (7) ] and the ethoxy carbon atom C18 in a trans [C15-O16-C17-C18 = 144.6 (5) ] conformation with respect to the pyrrole ring. Bond lengths in the phenyl ring vary from 1.365 (6) to 1.385 (6) Å and the endocyclic angle varies from 118.0 (4) to 122.9 (4) with an average value of 120.4 (4) , which coincides exactly with the theoretical value 120
for sp 2 hybridization. The intramolecular N6-H61Á Á ÁO19 hydrogen bond involving the carbonyl oxygen atom O19 leads to the formation of a pseudo-six-membered ring with an S(6) graph-set motif.
Supramolecular features
In the crystal, two pairs of screw-related molecules are held together by off-centric -stacking interactions involving the pyrrole ring and the phenyl ring of a screw-related molecule (Àx, Figure 1
ORTEP view of the title molecule with the atom-labelling scheme and displacement ellipsoids drawn at the 50% probability level.
addition, C-H1Á Á ÁO interactions stack the molecules along [100] (Fig. 2 , Table 1 ).
Analysis of the Hirshfeld Surfaces
Crystal Explorer 3.1 (Wolff et al., 2012) was used to generate Hirshfeld surfaces mapped over d norm , d e and electrostatic potential for the title compound. The electrostatic potentials were calculated using TONTO (Spackman et al., 2008; Jayatilaka et al., 2005) as integrated in Crystal Explorer and are mapped on Hirshfeld surfaces using the STO-3G basis set at the Hartree-Fock level of theory over a range AE0.10 au as shown in Fig The two-dimensional fingerprint plots (Rohl et al., 2008) for the title molecule are shown in Fig. 7 . The inter atomic HÁ Á ÁH contacts appear as scattered points over the larger part of the plot along with one distinct spike with the highest contribution within the Hirshfeld surface of 44.9% (Fig. 7b) , followed by 20.8% for OÁ Á ÁH/HÁ Á ÁO contacts, which appear as pairs of adjacent spikes having almost same length. The contributions of HÁ Á ÁF/FÁ Á ÁH and CÁ Á ÁH/HÁ Á ÁC contacts are 12.8 and 10.4%, respectively. The contribution of CÁ Á ÁC contacts, i.e. 3.0%, shows the -stacking interactions in the compound have a relatively smaller contribution. Apart from these, CÁ Á ÁO/OÁ Á ÁC, CÁ Á ÁN/NÁ Á ÁC, OÁ Á ÁF/FÁ Á ÁO, OÁ Á ÁN/NÁ Á ÁO and CÁ Á ÁF/FÁ Á ÁC contacts are found, as summarized in Table 2 .
Database survey
Two analogous structures, 2-amino-1(4-bromophenyl)-5-oxo-4,5-dihydro-1H-pyrrole-3-carboxylic acid ethyl ester (Patel et al., 2012) and 2-amino-1-(4-methoxyphenyl)-5-oxo-4,5-dihydro-1H-pyrrole-3-carboxylic acid ethyl ester (Patel et al., 2013) , in which the fluorophenyl ring of the title compound is replaced by a bromo or methoxyphenyl ring, are reported in the Cambridge Structural Database (Groom et al., 2016) .
Synthesis and crystallization
In a 50 ml flat-bottom flask, a mixture of dry toluene (15 ml), potassium hydroxide (0.012 mol, 0.672 g) and 18-crown-6 (0.0005 mol, 0.132 g) were prepared. Ethyl cyanoacetate (0.006 mol, 0.6787 g) was then added to this stirred mixture, followed by the portionwise addition of N-(4-fluorophenyl)-2-chloroacetamide (0.005 mol, 1.2425 g) after 5 min. The stirring was continued until the chloroacetamide derivative had been consumed (20 min), monitored TLC (hexane:ethyl acetate 7:3). On completion of the reaction, water (25 ml) was added to the reaction mixture and stirring continued for a further 5 min. This was then taken into a separating funnel and the aqueous phase was neutralized with glacial acetic acid (pH = 7). The phases were separated and the aqueous phase extracted with toluene (10 ml). The combined organic layers were dried over magnesium sulfate and the toluene removed 
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 3 . Carbon-bound H atoms were placed in their calculated positions (C-H = 0.93-0.97 Å ) and are included in the refinement in the riding-model approximation, with U iso (H) set to 1.2U eq (C).
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Acta Cryst. program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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Crystal data 
